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Almost a decade ago, an anterior pituitary
preparation with sebotropic activity was de-
scribed by Lorincz, Lancaster, Lasher, and
Rothman (1, 2). When administered together
with progesterone to hypophysectomized, cas-
trated rats, this preparation counteracts the
profound atrophy of sebaceous glandular struc-
tures which occurs in such animals. Although
administration of testosterone alone to similar
animals caused modest growth of sebaeeous
glands, which could be greatly potentiated by
growth hormone, progesterone alone, or in
combination with growth hormone, failed to
accomplish this effect. Earlier work had also
shown that none of the other generally recog-
nized pituitary hormones was able to restore the
responsiveness of sebaceous glands to progester-
one stimulation in the manner achieved by the
crude sebotropic preparations. In this study we
sought to further purify and characterize the
sebotropic material and to explore its mecha-
nism of action.
MATERIALS AND METHODS
Sebotropic activity is preseat in the residue
left after exhaustive hot glacial acetic acid ex-
traction of acetone dried fresh hog anterior
pituitaries. Such extraction is used commercially
in the removal and recovery of corticotropin,
somatotropin, and thyrotropin, and destroys much
of the gonadotropins. The residue ordinarily dis-
carded serves, however, as the source of the sebo-
tropic preparations and was supplied to us by
Wilson and Company.f This residue is suspended
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in water, brought to pH 8.6 with dilute ammoniurn
hydroxide, and filtered. The filtrate obtained is
clarified with Dicalite, adjusted with dilute hy-
drochloric acid to pH 3.0, and cooled for two
days at 8°C. The precipitate which forms is col-
lected, diluted with 0.5 per cent phenol solution,
and its pH adjusted to 6.8 to yield a final prepa-
ration having the nitrogen content of 15 mg/ml.
Changes in weight as well as in beta-glucuroni-
dase content of the preputial glands of hypophy-
sectomized, castrated adult male Sprague-Daw-
icy rats receiving daily subcutaneous injections
of 1.0 mg of progesterone served as effective as-
say parameters for sebotropie activity (3). The
sebotropic preparations were administered by
daily subcutaneous injections in water in 02 ml
doses for six consecutive days, and the animals
were sacrificed on the day following the last in-
jection.
The following steps in further purification were
done: nucleic acid removal by nucleases, as well
as by Mannex ecteola, fractional pH and ammo-
nium sulfate precipitation, and gel filtration on
Sephadex G50 and Sephadex G25 columns. In
assaying the products of various fractionation
procedures for sebntrnpie activity, the volume of
each fraction obtained was brought to the same
or a constant fraction of the volume of the start-
ing stock solution, and given in equal volume
dosages to the assay animals.
Step 1. Removal of Nucleic Acids
The stock solution contained much contami-
nating nucleic acids amounting to approximately
50 gm per liter. The first consideration, there-
fore, was to remove these nucleic acids. Repeated
incubation of stock solution with desoxyribenu-
dense, ribonuclease, and their activators at opti-
mal concentrations of the enzymes and incuba-
tion times, and subsequent dialysis for periods up
to two weeks, resulted in removal of only 85%
of the nucleic acids. Mannex ecteola, however,
proved to be more effective for this purpose, per-
mitting removal of 98% of the nucleic acids.
Mannex eeteola was equilibrated to pH 7.4 with
0.05 M phosphate buffer. The sebotropic stock
was then added, agitated overnight, and filtered
364
Ta* JOUaNAL OF INVEsTIGATIVE DaaMAToLooY
Copyright 1965 by The Wiuiams & Wilkins Co.
STUDIES ON PITUITARY SEBOTROPIC ACTIVITY
II. FURTHER PURIFICATION OF A PITUITARY PREPAnATION WITH
SEnOTROPIC ACTIVITY*
LINDA P. WOODBURY, M.D., ALLAN L. LORINCZ, M.D.
AND PATRICIA ORTEGA, B.S.
vol. 45, No. S
Printed in U.S.A.
STUDIES ON PITUITARY SEBOTROPIC ACTIVITY. II 365
by vacuum to yield the filtrate used for subse-
quent purification procedures.
Step 2. Ammonium Sulfate Precipitation at
__________________________ __________
Optimal pH
After removal of nucleic acids, precipitation of
active material appears at pH 2.9 and greater,
being maximal at pH 5.0. Accordingly, ammo ________
nium sulfate precipitation was carried out at pH
5.0. Solid anhydrous ammonium sulfate was frac-
tionally added to the solution in concentrations
varying from 15—50% by volume. After each
addition, the precipitate was collected, dialyzed
against normal saline, weighed, and assayed for
activity. The active precipitate was centrifuged
at 29,000 rpm for 25 minutes, dialyzed 12 hours
against normal saline, concentrated to a volume
of approximately 30 ml and fractionated by gel
filtration.
TABLE I
Sebotro pie activity in fractions precipitated by
ammonium sulfate
Weight of Units of
Per cent
.Ammonium
Sulfate
15
Number of
Animals
Preputial
Glands per
100 gm BodyWeight S.E.
Glucuronidase
per mg
PreputialGland SE.
6 15.0 3.8 6.5 0.4
20 9 21.0 3.5 5.2 2.4
25 9 16.4 1.9 11.5 2.0
30 8 25.4 1.2 22.0 3.9
35 7 20.2 2.9 38.3 3.6
40 7 13.6 2.9 17.5 6.9
50 6 13.2 1.5 11.3 2.1
Step 3. Gel Filtration using Sephadex G50 and
Sephadex G25 Columns
A 3.8 X 33 cm column was prepared with
Sephadex G50 coarse grade, and equilibrated with
distilled water. The concentrated sebotropie solu-
tion was placed on the column and slowly eluted
with distilled water. Five to ten ml volumes of the
effluent were collected and optical densities of
each fraction were measured at 280 ms. Pooled
fractions were assayed for sebotropic activity.
For further purification, the active fraction
from the Sephadex G50 column was concentrated
to 15 ml and filtered through a Sephadex G25
column.
FIG. 1.
TABLE II
Sebotropic activity in fractions obtained by gel
filtration
Experiment
Sephadex
G50
Weight of
Preputial
Glands per
100gm BodyWeight SE.
Number
Fraction of
Animals
A
B
C
D
Units of
Glucuronidase
per ang
Preputial
Gland S.E.
6
6
6
6
14.9 2.0
22.7 3.9
23.0 6.7
14.6 1.8
8.3 1.5
10.8 2.0
23.4 3.5
15.4 2.0
Sephadex
G25
Following
G50
Column
A
B
C
6
6
14.6 1.2 8.8 2.6
14.1 1.5 16.7 0.4
25.5 4.14O.9 5.1
I F I F
I 3 5
I I
.30
.26
E,22
0
04
—is
d
d .14
.10
.06
.02
(10 ml Fractions)
23 F 25
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RESULTS AND DISCUSSION
The results of fractional precipitation by
ammonium sulfate are shown in Table I. It is
seen that the active material precipitates maxi-
mally at ammonium sulfate concentrations be-
tween 20 and 35%. When this material was
passed through a Sephadex G50 column, the
resulting ehromatogram (Figure 1) could be
divided into four major fractions. These frac-
tions were assayed for sebotropie activity with
results as shown in Table II, indicating that
the active material is present in the third peak
of the protein effluent from the Sephadex G50
columns.
Subsequent filtration of this material on a
Sephadex G25 column resulted in the chromato-
gram seen in Figure 2. The active material
appears in the peak C, as indicated by Table
II. This suggests that the active material is
a protein of molecular weight 5,000—10,000.
The starting stock solution contained 15 mg
N/ml. After removal of nucleic acid, nitrogen
content was down to about 7 mg/ml. In the final
preparation of comparable potency to the stock
solution, the nitrogen content was 0.28 mg
N/ml, indicating that approximately fifty-fold
purification had been achieved.
When various steroid metabolites of proges-
terone as well as 5 pregnenolone were assayed
alone in daily doses of 1.0 mg., and in combina-
tion with 0.2 ml doses of the stock sebotropie
preparation, the results were as shown in Table
III.
It is seen that sebotropie preparation, in com-
bination with either progesterone, 5 pregneno-
TABLE III
Effects of sebotropic preparation in combination
with various steroids
Steroid
weight ot Preputial Glands per
100 em nody Weight SE.
Steroid alone
.Steroid+
SebotropicStork
Progesterone
z15 Pregnenolone
17-alpha-llydroxy-
pregnenolone
Dehydroepiandros-
terone
17-alpha-Hydroxy-
progesterone
1s4-Androstene-3,17-
dione
Testosterone
14.0 0.9
15.3 1.1
10.4 1.7
22.0 0.9
8.3 1.6
15.9 2.0
23.0 2.5
21.5 2.7
17.2 2.3
15.3 2.0
27.1 3.8
18.4 2.6
33.3 3.4
23.1 2.6
lone, 17-alpha-hydroxyprogesterone, M-andro-
stene-3, 17-dione, or dehydroepiandrosterone
stimulates growth of preputial glands. Further-
more, of the steroid compounds tested only de-
hydroepiandrosterone and testosterone clearly
stimulated these sebaceous structures in the
absence of sebotropie factor. It might, therefore,
be speculated that the sebotropie factor may
promote the generation of androgenic metabo-
lites from 17a-hydroxyprogesterone.
SUMMARY
Sebotropic activity is present in the residue
left after exhaustive hot glacial acetic acid ex-
traction of hog anterior pituitaries. This activ-
ity is required for the elicitation by progesterone
of growth responses in cutaneous sebaceous
glands of hypophyseetomized, castrated rats.
Weight changes and beta-glucuronidase content
of the preputial glands in such rats served as
effective assay parameters.
From a starting sebotropic stock preparation
containing 15 mg N/ml, nucleic acids were re-
moved with Mannex ecteola and active material
was precipitated at pH 5.0 and at ammonium
sulfate concentrations between 20 and 35%.
When placed on a Sephadex G50 column and
subsequently, on a Sephadex G25 column, active
material appeared respectively in a middle and
then in a final peak among the proteins eluted
with distilled water. This suggests that the ae-
B
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tive material is a protein of molecular weight
5,000—10,000. This final preparation, of com-
parable potency to the stock solution, has a
nitrogen content of only 0.28 mg/ml, indicating
approximately fifty-fold purification.
Progesterone and A5 pregnenolonc and their
mctabolitcs which arc capable of generating
androgens were all able to stimulate preputial
glands when administered in combination with
pituitary sebotropic factor. It is possible that
the scbotropic factor may promote the genera-
tion of androgcns from 17-hydroxyprogestcronc
and its precursors.
REFERENCES
1. Lasher, N., Lorinca, A. L. and Rothman, S.:
Hormonal effects on sebaceous glands in the
white rat. J. Invest. Derm., 24: 499, 1955.
2. Lorincz, A. L. and Lancaster, G.: Anterior pi-
tuitary preparation with tropic activity for
sebaceous, preputial, and Harderian glands.
Science, 126: 124, 1957.3. Woodhury, L., Lorincz, A. L. and Ortega, P.:
Studies on pituitary sebotropic activity. Part
I. J. Invest Derm., 1965.
